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NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02254

REPLY 0 s SEP 1 1981
NEDED

Honorable Joseph E. Brennan
Governor of the State of Maine
State Capitol

Augusta, Maine 04330

DPear Governor Brennan:

Inclosed is a copy of the Sennebec Pond Dam (ME-00248) Phase I
Inspection Report, prepared under the National Program for Inspection
of Non-Federal Dams. This report is based upon a visual inspection, a
review of the past performance and a brief hydrological study of the
dam. I approve the report and support the findings and recommendations
described in Section 7 and ask that you keep me informed of the actions
taken to implement them. This follow-up action is vitally important.

- Copies of this report have been forwarded to the Department of Agricul-
ture and to the owner, Sennebec¢ Association, Union, Maine. Copies will
be available to the public in thirty days.

I wish to thank you and the Department of Agriculture for your coopera-
tion in in this program.

Sincerely,
ZM
Incl C. E. EDGAR, III
As gtated Colonel, Corps of Engineers

Commander and Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INVESTIGATION REPORT

Identification No.: ME 00248

Name of Dam: Sennebec Pond
Town: Union

County and State: Knox, Maine
Stream: St. George River
Date of Site Visit: 7 November 1980

BRIEF ASSESSMENT

Sennebec Pond Dam, also known as Hills Mills Dam, is a
concrete gravity structure. A singie gated opening located
at the right end of the dam functions as the outlet works.
At the left end of the dam there are three slide gates to
regulate flow into a canal that runs adjacent to the left
side of the river for a distance of 1,200 ft. The center
line crest length of the dam is 233 ft. The height of the
dam is 18 ft. and the estimated storage at top of dam (El.
93.1 NGVD) is 10,700 acre~-ft. The structure once provided
water for a generating station located 700 ft. downstream
from the dam. The present owner utilizes the dam to maintain
the water level of Sennebec Pond for recreational purposes.

Due to the possible loss of a few lives, in the event
the dam were to fail, Sennebec Pond Dam has been determined
to have a "significant' hazard potential classification in
accordance with Corps of Engineers guidelines,

The dam is in fair condition, based on a visual
examination of the structure. Although some deficiencies
were noted, there was no evidence of settlement, lateral
movement or other signs of structural failure, or other
conditions which would warrant urgent remedial action.

Based on the "intermediate" size and "significant”
hazard potential classifications, in accordance with Corps
of Engineers guidelines, the adopted test flood for this
dam is 1/2 the Probable Maximum Flcod (1/2 PMF). Hydraulic
analyses indicate that the routed test flood outflow of
12,000 cfs (inflow 13,750 cfs or 125 csm) would overtop
the dam by about 3.6 ft. With the water level at the top
of dam, the ungated spillway capacity is approximately
4,400 cfs which is 37 percent of the test flood.



The Sennebec Association should engage a registered
professional engineer qualified in the design and construc-
tion of dams to perform a detailed hydrologic and hydraulic
investigation to assess further the need for and means to
increase the project discharge capacity and the ability of
the dam to withstand overtopping, as outlined in Section
7.2. Any necessary modifications resulting from the in-
vestigation and remedial measures, including repairs to
the concrete, outlet works and canal intake gates, moni~
toring of the seepage condition, and removal of the trees
adjaceiit to both abutments and on the ridge, as outlined
in Section 7.3, should be implemented by the Owner within
one year after receipt of this report. The Owner should
also prepare a formal operations and maintenance manual
for the dam and establish an emergency preparedness plan and
downstream warning system.

HALEY & ALDPRICH, INC.
by:




This Phase I Inspection Report on Sennebec Pond Dam (ME‘00248)

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

ARAMAST MAHTESTAN, MEMBER
Geotechnical Engineering Branch
Engineering Division

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

Nta ™ s gt

JOSEPY W. FINEGAN\ JR), CHAIRMAN
Watay/Control Branct
Engineering Division

APPROVAL RECOMMENDED:

Sk BB Fonf i

JOE B. FRYAR
Chief, Fngineering Division



PREFACE

. This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the office of Chief of Engineers, Washington,
DC 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general con-~-
dition of the dam is based upon available data and visual
inspections. Detftailed investigation, and analyses invclving
topographic mapping, subsurface investigations, testing, and
detailled computational evaluations are beycnd the scope of

a Phase 1 Investigation; however, the investigation is in-
tended to identify any need for such studies.

In reviewing this report, it should be realized that
the reported condition of the dam is based on observations
of field conditions at the time of inspection along with
data available to the inspection team. 1In cases where the
reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam,
removes the normal load on the structure and may obscure cer-
tain conditions which might otherwise be detectable if in-
spected under the normal operating environment of the structure.

It is important to note that the condition of a dam de-
pends on numerous and constantly changing internal and external
conditions, and is evolutionary in nature.. It would be incorrect
to assume that the present condition of the dam will continue
to represent the condition of the dam at some point in the
future. Only through continued care and iaspection can there
be any chance that unsafe conditions will be detected.

Phase I Investigations are not intended to provide detailed
hydrologic and hydraulic analyses. In acccrdance with the esta-
blished Guidelines, the test flood is based on the estimated
"osrobable maximum flood'" for the region {(greatest reasonably
possible storm run-off), or a fraction thereof. Because of
the magnitude and rarity of such a storm event, a finding that
a spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequates condition.

The test flood provides a measure of relative spillway capacity and
serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the

dam, its general condition and the downstream damage potential.
Consideration of downstream flooding other than in the event

of a dam failure is beyond the scope of this investigation.

The Phase I Investigation does not include an assessment
of the need for fences, gates, no-trespassing signs, repairs
to existing fences and railings and other items which may be



needed to minimigze trespass and provide greatef security for
the facility and safety to the public. An evaluation of the
project for compliance with CSHA rules and regulations is also

excluded.

ii
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PHASE T INVESTIGATION REPORT
NATIONAL DAM INSPECTION PROGRAM

SENNEBEC POND DAM
ME 00248

SECTION 1 - PROJECT INFORMATION

1.1 G@General

a. Authority. Public Law 92-367, 8 August 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
region.

Haley & Aldrich, Inc. has been retained by the New
England Division to inspect and report on selected dams in
the States of New Hampshire and Maine. Authorization and
notice to proceed were issued to Haley & Aldrich, Inc. under
a letter dated 31 October 1979 from Colonel William E. Hodgson,
Jr., Corps of Engineers. Contract No. DACW33-80-CO009 has
been assigned by the Corps of Engineers for this work. Camp,
Dresser & McKee, Inc. was retained as consultant to Haley &
Aldrich, Inc. on the structural, mechanical/ electrical and
hydraulic/hydrologic aspects of the Investigation.

b. Purpose of Inspection. The primary purposes of
the National Dam Inspection Program are to:

1. Perform technical inspection and evaluation of
non-federal dams to identify conditions which
threaten the public safety and thus permit cor-
rection in a timely manner by non-Federal in-
terests.

2. Encourage and prepare the states to intiate effective
dam safety programs for non-Federal dams.

3. Update, verify and complete the National Inventory
of Dams.



1.2 Description of Project

a. Location. The dam is located at the southern end
of Sennebec Pond in Union, Maine, as shown on the Location
Map, page vii. The latitude and longitude of the dam site
are N44©°13.9' and W69°16.8', respectively. Flow is
conveyed from the dam by the St. George River, which outlets
at the Town of Cushing, located along the central Maine
coast.

b. Description of Dam and Appurtenances. Sennebec
Pond Dam, also known as Hills Mills Dam, is a concrete
gravity structure with vertical upstream and downstream
faces. A single gated opening located at the right side of
the dam functions as the outlet works. This opening could
also serve as a low level outlet or drain for the reservoir,
if required. At the left side of the dam there are three
slide gates to regulate flow into a canal that runs adjacent
to the left bank of the river for a distance of approximately
1,200 ft. The centerline crest length of the dam is approxi-
mately 2383 f£¢. The associated hydraulic height of the dam
is approximately 18 ft.

The spillway weir is broad crested and approximately
80-ft. long. At the right spillway training wall, the top
of the dam is 6.1 ft. above the spillway weir or at El.
93.1. Recessions in the concrete training walls, possibly
used for mounting flashbhoards or stop logs at some previous
time, are located at either end of the spillway. The ftop
of the crest at the right end of the dam is 4-ft. 4-in.
wide, from the spillway training wall to the abutment,.

The outlet works opening is approximately 5-ft. high
by 7-ft. wide with an invert 10.2 ft., below the spillway
crest. A wooden slide gate, located on the upstream side,
is operated by a manual gate 1ift mechanism mounted at the
top of the dam, 34.5 ft. from the right abutment.

The canal at the left of the river is primarily a cut,
excavated in earth, that conveys flow to the concrete
forebay of an abandoned generating station located approxi-
mately 700 ft. downstream of the dam. Beyond the generating
station, water flows through a relatively flat area hefore



rejoining the St. George River, approximately 500 ft.
further downstream. The ridge that separates the canal and
river has irregular slopes and is covered with trees, brush
and weeds. An unpaved service road runs along the crest of
the ridge from the generating station to the dam.

The section of the dam from the left side of the
spillway tc the left abutment is 102-ft. long. This section
forms a headwall across the upstream end of the ridge and
canal. The three slide gates convey flow directly into the
canal. The concrete at the top of the dam is 4-ft. wide
from the spiliway to the upstream end of the ridge where it
widens to 4 ft. 4 in. at the left abutment.

There is a second, older, canal located along the
right side of the downstream channel. The alignment of
the canal is discernable though it has been overgrown
with forest vegetation. The invert of the canal is above
the downstream river channel. The previous use ¢f this canal
is unknown, however, the alignment of the upstream portion of
the canal is generally coincident with the outlet works
opening.

c. Size Classification. The storage to the top of
Sennebec Pond Dam is estimated to be 10,700 acre-ft.,
and the hydraulic height of the dam is approximately 18 ft.
Storage of from 1,000 to 50,000 acre~ft. and/or a height
of from 40 to 100 ft. classifies a dam in the "intermediate”
size category, according to the guidelines established by the
Corps of Engineers, Although the height of this dam is much
less than 40 ft., it is classified as an "intermediate" size
dam by virtue of its storage capacity.

d. Hazard Classification. Dam failure analysis
computations in Appendix D which are based on "Guidance
for Estimating Downstream Dam Failure Hydrographs' demon-
strate why Sennebec Pond Dam has been classified as having
a ""significant”™ hazard potential. One house, located
approximately 1.4 mi. downstream of the dam, could he
impacted. Prior to failure, flooding would be on the order
of 1 to 2 ft. below the sill of this structure. The flood
wave resulting from a dam failure would range from 1.5 to
2.5 ft. above the sill of this structure and the potential
exists for loss of a few lives.

1-3



e. Qwnership. The name and address of the current
owner are:

Sennebec Association
P.O. Box 142
Union, Maine 04862

f. Operator. Mr. Charles Rasmussen, President of
the Sennebec Association, has been responsible for opera-
tion, maintenance and safety of the dam since 1978.

His phone number is (207) 785-4631.

g. Purpose of Dam. Water was once coanveyed by the
canal along the left downstream channel to a generating
staticn previously owned by the Dirigo Power Company. In
1923, Central Maine Power Company conducted a feasibility
study to determine if the power capacity could be increased.
However, they never performed the work. The present owner
utilizes the dam to maintain the water level of Sennebec
Pond for recreational purposes.

h, Design and Construction Histery. There are no
design or construction records available to document
when, how and by whom the original dam was built. Drawings
from the 1923 feasibility study were provided by Central
Maine Power Company.

i. Normal Operational Procedures. There are nc formal
written procedures for the operation of Sennebec Pond Dam.
The spillway has a fixed crest. Flashboards are not used to
control seasonal runoff nor are the outlet works or canal
gates operated to regulate flow. The President of the
Sennebec Association periodically inspects the dam and
monitors the upstream water level.

1.3 Pertinent Data

No established elevations for the dam were located
other than on plans developed by the Central Maine Power
Company dated June 1923. The spiliway crest elevation

1~-4



reported on those plans is El. 85.22. The Union, Maine USGS
Quadrangle, 1965, shows the Sennebec Pond water surface at
El. 87.0. Since the vertical control used for the Central
Maine Power Company plans is unknown and that information
predates the establishment of NGVD in 1929, EL. 87.0 has
been adopted for the spillway crest.

a. Drainage Area. The drainage area tributary to the
dam site is about 110 sq. mi. The watershed is sparsely
developed and heavily wooded. The terrain is basically flat
and coastal with numerous upstream ponds and lakes including
St. George and Quantabacook Lakes.

b. Discharge at Dam Site

1. Outlet works....vouvees . 470 cfs at E1. 87.0
2. Maximum known flood at

dam Site.iiiinnvennens ... Unknown
3. Ungated spillway capacity

at top of dam............ 4,400 c¢fs at El. 93.1
4, Ungated spillway capacity

at test flood pool

elevation. ..o veeraannns 8,940 cfs at E1. 96.7
5. Gated splllway capa01ty

at normal pool elevation. Not applicable
6. Gated spillway capacity

at test flood pool

elevation. ..o inevsannns Not applicable
7. Total spillway capa01ty

at test fiood pool

elevation.. i ivnenns . 8,940 c¢fs at EL, 96.7
8. Total project dlscharge

at test flocd pool

elevation. e i e e 12,000 cfs at El. 96.7

¢. Elevation (ft. above NGVD)

1. Streambed at centerline

of dam......veevvevenaeas T5.0
2. Maximum tailwater....... . 81.8
3. Upstream portal invert

diversion tunnel..... ++.. Not applicable
4, Normal pool......... cees. 8T7.0

1-5



5. Full flood contrel pool..
6. Spillway crest........ -
7. Design surcharge -
original design..........
8, Top of dam............ ‘o
9., Test flood surcharge.....

Not applicable
87.0

Unknown
93.1
96.7

Length of Reservoir (mi. estimated)

Normal pool.....oiivennn
. Flood control pool.......
Spillway crest pool......
c Top of dameee it i iienaeen
Test flood pool..........

(19 S 7 38 o

. Storage (acre~ft.)

Normal pool.........v.. .
. Flood control pool.......
Spillway crest pool.,.....
Top of dam....oivivinnnnne
. Test flood pool......c...

OV O N -

Reservoir Surface (acres)

1. Normal pool.......... ceas
2. Flood control pool.......
3. Spillway Crest....veesas .
4, Top of dam......c0vevunnn
5. Test flood pool...... taaa
Dam

1 o .
2. Crest length......... ses
3. Height......oviievunen e
4, Top width...... taee s ‘e
5. Side slopeS...vrirnecneas
6., Zoning....vieevean cesasan
7. Impervious core......... .
8., Cutoff...... e e ea
9. Grout curtain.......cvu.

1-6

2.5
Not applicable
2.5
.1
.3

W W

6,700

Not applicable
6,700

10,700

13,500

560
Not applicable
560
748
858

Concrete gravity
233 ft.

18 ft. (est.)
4.3 ft. at right
side of spillway
4.0 ft. at left
side of spillway
Vertical U/S and D/S
Unknown

Unknown

Unknown

Unknown



h. Diversion and Regulating Tunnel. Not applicable

i, Spillway

Type.....

Length of weir.......
Crest elevation.......
Gates.....
U/S channel

* 4+ e s

General.....

.-D/S channel.......

LI I I I R ]

J. Regulating OQutlet

1.
2.

3.

Invert...

Sigze...

L]

L I I ]

.

oooooo

ooooo

Description... i evann

Control Mechanism...

Other...

+

LRI I I I Y

4 v e .

Broad crested concrete
welir with vertical upstream
and downstream faces

80 ft. (Est.)

87.0

None

St. George River from
Sennebec Pond

St. George River, ini-
tial slope approximately
0.025

A canal located at the
left side of dam runs
adjacent to St. George
River for approximately
1,200 ft.

El., 76.8

7 £t. wide by 5 £t. high
(estimated)

One wooden slide gate
located near the right
abutment

Manually operated with
lift mechanism located
at top of dam El. 93.1
Three slide gates convey
flow to canal located at
left side of dam



SECTION 2 - ENGINEERING DATA

2.1 Design Data

No design data for the original dam were located and
none are believed to exist. Plan and profile drawings
from the 1923 Central Maine Power Company feasibility study
were located. 1Included on these drawings are local topo-
graphical and geotechnical information.

2-2 Construction Data

No as-built data or records of the construction of the
dam were located and none are believed to exist.

2.3 Operation Data

No operaticonal data or prior inspection reports on the
facility were located.

2.4 Evaluation of Data

a. Availability. A list of the engineering data
available for use 1in preparing this report is included
on page B-1. Selected documents from the listing are also
included in Appendix B.

b. Adequacy. There was a lack of engineering data
available to aid in the evaluation of Sennebec Pond Dam.
This Phase 1 assessment was therefore based primarily on
visual examination, preliminary hydraulic and hydrologic
computations, consideration of past performance and appli-
cation of engineering judgement.

¢, Validity. The information contained in the engineering
data may generally be considered valid.



SECTION 3 -~ VISUAL EXAMINATION

3.1 Findings

a, General. The Phase I visual examination of
Sennebec Pond Dam was conducted on 7 November 1980. The
upstream water surface elevation was about 0.8 ft. above
the spillway crest that day.

In general, the project was found to be in fair
condition. Several deficiencies which require correction
were noted.

A visual inspection check list is included in Appendix
A and selected photographs of the project are given in - '
Appendix C. A "Site Plan Sketeh', page C-1, shows the
direction of view for each photograph.

b. Dam. Sennebec Pond Dam, the spillway, right and
lieft sections, outlet works and canal intake, appeared
to be in fair condition overall.

The horizontal and vertical alignments of the dam,
Photo Nos. 2 and 3, were satisfactory and did not show
evidence of significant lateral movement or settlement. The
spillway was obscured from view by flowing water during the
site examination. . However, based upon those portions of the
spillway that could be seen and the uniformity of flow over
the weir, this part of the structure appeared to be in good
condition. There was a depression 4-in. deep, 12-ft. long
and 1.4-ft. wide located at the right end of the spillway,
towards the downstream side.

The concrete of the sections to the right and left
of the spillway was scaled and spalled. Some concrete was
eroded at the right spiliway training wall, Photo No. 5, and
along the upstream face of the left section of the dam in the
vicinity of the spillway waterline, Photo No. 6.

There was slight seepage through the concrete at an
intersection of horizontal and vertical construction joints
located approximately 29.5 ft. to the left of the left



spiliway training wall and coincident with the spillway

crest elevation. The water was clear and the quantity of
flow was too small to be estimated. There were no associated
rust stains in the seepage area but the condition appeared to
be long standing. The right and left portions of the dam
were in generally satisfactory condition and did not appear
to be structurally unstable.

Both the right and left ends of the dam abut steeply
sloping rock surfaces covered with boulders and soil.
Soil on the slopes supports a thick covering of forest .
vegetation, Photo Nos., 4 and 8. Rock outcrops were exposed
both upstream and downstream of the right abutment. However,
based upon available data the dam may be founded on either
"hardpan" or '"ledge'", (see Appendix page B-11), or partially
on both.

¢. Appurtenant Structures. The outlet works discharges
directly into the downstream channel, Photo No. 5. Examina-
tion of the outlet works chamber revealed leakage through
the deteriorated wood gate. The owner's representative,
present during part of the site examination, reported that
the upstream side of the outlet works slide gate had been
sandbagged during a period of low flow to reduce leakage and
help maintain the pond near the recreational pool level.
The concrete surface of the gate chamber walls was spalled
and eroded; however, no reinforcing was visible. The outlet
works gate 1lift mechanism was operable but, due to the
sandbags placed against the upstream side of the gate, it
could not be raised. From the c¢onditions both reported and
observed, it appeared that the outlet works were readily
serviceable.

The three slide gates at the left side of the dam were
submerged, .thus precluding direct examination. Only one
of the three gate 1lift mechanisms was present, Photo No. 6.
It was not operable and did not appear to be in readily
serviceable condition. It is not known when the two other
gate 1lift mechanisms were removed. The existence of a
tailwater pool in the canal indicated leakage through one
or more of the intake gates. It was reported that the
three intake gates had also been sandbagged, at the upstream
side, to reduce leakage. The concrete training wall at the
right side of the canal was in fair condition, Photo No. 7.
The visible lower portion of the wall was considerably
spalled and eroded, however, alignment of the wall did not
indicate major lateral movement or settlement.



The ridge that separates the canal and river channel
is covered with mature forest growth, Photo No. 8. Trees up
to 12 in. in diameter were located within several feet of
the downstream face of the dam, Photo No. 9. The service
roadway along the crest of the ridge had a thick covering of
grass and weeds, Several fallen trees block the roadway.
The slopes on either side of the ridge, though steep, appeared
to be stable.

d. Beservoir Area. The banks of Sennebec Pond are
lightly developed with residential homes and cottages.
Most of the structures are located below El. 100 according
to the USGS Union, Maine, Quadrangle Map. The pond has an
elongated shape measuring about 0.6-mi. wide by about
2-mi. long. A narrow approach channel about 100-ft. wide
extends approximately 2,000 ft. from the pond to the dam.
No conditions were observed which could cause landslides
into the pond or approach channel.

e. Downstream Channel. The St. George River flows from
the dam through the Town o¢f Union, Maine, to Round Pond, a
distance of about 3 mi. The elevation difference between
the water surfaces of Sennebec Pond and Round Pond is about
53 ft. There are a total of three bridges which cross
the river between the dam and Round Pond.

3.2 Evaluation

Based on the visual examination conducted on 7 November
1980, Sennebec Pond Dam is considered to be in fair condi-
tion., The remedial measures outlined in Section 7.3 should
be implemented to correct the noted deficiencies in the
concrete, outlet works and canal intake gates; monitoring
0f the seepage condition and removal of the trees at the
right and left abutments and upstream end of the ridge
should also be performed.



SECTION 4 - OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operafional Procedures

a. General, There are no procedures to provide for
the satisfactory operation of the dam.

b. Description of Any Warning System in Effect. There
is no warning system or emergency preparedness plan in
effect for this structure.

4.2 Maintenance Procedures

_ a. General. There are no established procedures
or manuals for inspection and maintenance of the dam.

b. Operating Facilities. The spillway does not appear
to receive regular maintenance. Flashboards are not utilized
to regulate the water level of Sennebec Pond. There are no
formal plans tc maintain the outlet works or canal intake
gates. None of the gates were operable at the time of the
site examination.

4.3 Evaluation

- The owner should prepare an operations and maintenance
manual for the dam. The manual should delineate the routine
operational procedures and maintenance work to be done on
the dam to provide satisfactory operation and minimize
deterioration of the facility. For example, an annual
observation and maintenance program should be established to
examine the dam, control vegetation growth and maintain
slopes, walls and channels. A formal procedure should be
established for periodic operation of the outlet works.

Since failure of the dam could cause the loss of a few
lives as well as extensive property damage downstream, the
owner should also prepare and implement a formal emergency
preparedness plan and downstream warning system.



SECTION 5 ~ EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

Sennebec Pond Dam is a run~of-the-river dam located
on the St. George River. An approximately 2,000-ft. long
by 100~-ft. wide section of the St. George River serves
as the approach channel from Sennebec Pond to the dam.
The overall length of the dam is approximately 233 ft.
which includes an 80~ft. long broad crested concrete spillway
with a vertical downstream face. The outlet works, located
to the right of the spillway, consists of one gated opening
approximately 5~ft. high by 7-ft. wide. In addition, there
are three wooden slide gates located to the left of the
spillway which outlet to a canal. The spillway crest ele-
vation has been assumed to be at El1. 87.0 and the top
of the dam at E1. 93.1. The 110 sq. mi. drainage area is
typical of flat and coastal terrain with numerous ponds and
lakes throughout the watershed.

5.2 Design Data

There is no hydraulic/hydrologic design data available
for the dam.

5.3 Experience Data

No records of historical floods at the dam site
were located.

5.4 Test Flood Analysis

Based on the Corps of Engineers Guidelines, the recom-
mended test flood range for the size "intermediate'" and
hazard potential "significant" is the 1/2 PMF to a full PMF
(Probable Maximum Flood). The 1/2 PMF was adopted as the
test flood for this site as Sennebec Pond Dam is in the low
end of the size classification range. The test flood was
determined using the Corps of Engineers Guidelines for

5~-1



"Estimating Maximum Probable Discharge' in Phase I Dam
Safety Investigations. The 110 sq. mi. watershed tri-
butary to Sennebec Pond Dam 1s typical of flat and coastal
terrain with extensive natural flood plain storage. A
peak inflow rate of 125 csm was selected for the 1/2 PMF
inflow. This results in a test flood inflow to Sennebec
Pond of 13,750 c¢is.

Surcharge storage routing of the test flood inflow
resulted in a test flood outflow of 12,000 c¢fs at a pond
stage of E1. 96.7 or about 3.6 ft. above the top of dam.
The spillway capacity with water at top of dam {(no over-
topping) is 4,400 cfs or about 37 percent of the routed
test flood outflow.

5.5 Dam Failure Analysis

Based on Corps of Engineers Guidelines for Estimating
Dam Failure Hydrographs, and assuming that a failure would
occur along 40 percent of the mid~height length of the
dam with the pond level at top of dam, the combined peak
failure outflow is estimated to be about 8,000 cfs. There
appears to be no existing development which would be effected
by this flow between the dam and the first downstream bridge
located about 1.1 mi. downstream of the dam. However,
approximately 1,300 ft. further downstiream there is a
much smaller bridge with a house located immediately up-
stream and extending out into the river channel. Prior to
failure, flooding would be on the order of 1 to 2 ft. below
the sill of this structure. The flood wave resulting from a
dam failure would range from 1.5 to 2.5 £t. above the sill
of this structure and could severely damage the building.
There does not appear to be any additional development
downstream of the house to the junction of the St. George
River and Round Pond that would be impacted by a dam failure.

The potential loss of life resulting from a dam failure
is a few and the dam is accordingly classified in the
"significant'" hazard category.



SECTION 6 ~ EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

There was no visual evidence of settlement, lateral
movement or other signs of structural instability in the
dam during the site examination. However, the reservoir
level was high and the spillway was obscurred by flowing
water making a detailed examination impractical. Based
on those conditions that were cbserved, no reason was
found tc question the static structural stability of the
dam.

6.2 Design and Construction Data

No design or construction data were located for this
dam. '

6.3 DPost~-Construction Changes

There have been no known material modifications to
the Sennebec Pond Dam since its original construction.
Central Maine Power Company studied the feasibility of
enlarging the facility in 1923, but, the proposed recon-
struction was never performed.

6.4 Seismic Stability

Sennebec Pond Dam is located in a Seismic Zone 2 and
in accordance with recommended Phase I Guidelines does not
warrant seismic analysis.



SECTION 7 - ASSESSMENT, RECOMMENDATIONS
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual examination of Senne-~
bec Pond Dam revealed that the structure was in fair
condition. Although there were no signs of impending
structural failure or other conditicns which would warrant
urgent remedial action, several deficiencies were noted.

Based on the results of computations included in
Appendix D and described in Section 5, the spillway is not
capable of passing the adopted test flood, which for
this structure is 1/2 PMF. The routed test flood outflow
of 12,000 cfs (inflow 13,750 cfs or 125 csm) would overtop
the dam by about 3.6 ft. With the water level at the top
of dam, the spillway capacity is about 4,400 cfs, which
is 37 percent of the routed test flood outflow.

b. Adequacy of Information. The evaluation of
the dam is based primarily on visual examination, pre-
liminary hydraulic and hydrologic computations, consider-
ation of past performance and application of engineering
judgement. Generally, the information available or obtained
was adequate for the purpose of a Phase I assessment.

c. Urgency. The recommendation for an additional
investigation and remedial measures outlined in Sections
7.2 and 7.3, respectively, should be undertaken by the
Owner and completed within one year after receipt of this
report.

7.2 Recommendations

1t is recommended that the following investigation
be performed under the direction of a registered professional
engineer,



The engineer should perform a detailed hydeologic

and hydraulic investigation to assess further the
need for and means to increase the project discharge
capacity and the ability of the dam to withstand
overtopping.

The owner should then implement corrective measures

on the basis of this engineering investigation.

7.3 Remedial Measures

Although the dam is generally in fair coadition, it is
considered important that the following items be accomplished.

a.

Operation and Maintenance Procedures. The

following should be undertaken by the Owner:

l_c

Repair the spalled and eroded areas of the con-
crete portions of the dam including the depression
located at the right end of the spillway weir.

Make repairs as necessary to restore the outlet

works gate to serviceable condition. Also, the

owner should consider repairing the three canal

intake gates to serviceable condition or sealing
the openings to prevent lezkage.

Establish a program for monitoring the seepage
at the downstream face of dam to the left of

the spillway. While the seepage observed did
not appear significant, repairs may be necessary
if the condition worsens.

Cut the trees at both abutments and on the ridge
adjacent to the downstream face of the dam. Stumps
and major root systems should be removed and voids
filled with suitable compacted material.

Prepare an operations and maintenance manual
for the dam. The manual should include pro-
visions for annual technical inspection of the
dam and for round-the-~clock surveillance of
the dam during periods of heavy precipitation

72



and high discharges. The procedures should
delineate the routine operational procedures and
maintenance work to be done on the dam to en-
sure safe, satisfactory operation and to mini-
mize deterioration of the facility.

The next technical inspection should preferably
be scheduled during a period of low flow to allow
a more detailed inspection of the spillway.

6. Develop a written emergency preparedness plan
and warning system to be used in the event of
impending failure of the dam or other emergency
conditions for the specific dam. The plan should
be developed in cooperation with local officials
and downstream inhabitants.

7.4 Alternatives

There are no practical alternatives to the above re-
commendations.



ADDENDIX A - INSPECTION CHECK LIST

Page
VISUAL INSPECTION PARTY ORGANIZATION A-1
VISUAL INSPECTION CHECK'LIST :
Power Channeliaﬁd Intaké'Gateé | A-2
Outlet Works - Qutlet. Structure and |
Outlet Channel _ A-2

Dam, Splllway, Approach and Discharge _ _
Channels - A=2



VISUAL INSPECTION PARTY ORGANIZATION
NATIONAL DAM INSPECTION PROGRAM

Dam: Sennebec Pond Dam

Date: 7 November 1880

Time: 13:00-16:00
Weather: Clear - Temperature in low 30's

Water Surface Elevation Upstream: Approximately 0.8 f£t. above
: spillway crest

Sfream Flow: Approximately 170 cfs

Inspection Party.

Douglas G. Gifford - Soils/Geology
Charles R. Nickerson
Haley & Aldrich, Inc.
Joseph E. Downing - Hydraulic/Hydrologic
Francis E. Luttazi ~ Structural/Mechanical
Camp, Dresser & McKee, Inc.

Present During Inspection:

Charles Rasmussen - President Sennebec Association (for part of

the time)



FILENO. 4454

VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DATE! 7 Nov. 80

DAM'__Sennebec Pond Dam

AREA EVALUATED

CONDITION

POWER CHANNEL AND INTAKE
GATES

a, Approach Channel

b. Intaké Gates

¢. Discharge Channel

QUTLET WORKS - OUTLET STRUC-

TURE AND OUTLET CHANNEL

DAM, SPILLWAY, APPROACH AND

DISCHARGE CHANNELS

a. Approach Channel

General Conditioen

Loose Rock Overhanging
Channel

Trees Overhanging
Channel

HALEY & ALDRICH, INC.

NOTE: Power channel located D/S to the
left of the spillway. Provisions for
three sluice gates on the G/S face of
the dam were observed opposite the
channel and apparently serve as the
canal intakes

“Intake gates front on Sennebec Pond.

See "Spillway Approach Channel"

All three sluice gates were inoperable.
Only one mechanical gate operator
present. Reportedly, all three gates
have been sandbagged at U/S face.
Small tailwater pool D/S cof gates
noted

Floor of channel submerged. Banks of
channel are wooded with mature tree
growth

NOTE: A single gate operator and slide
gate were located to the right of the
spillway. It was reported that this
gate was also sandbagged and inoperable.
The gate ocutlet on the D/S face of the
dam emptied directly into the main
spillway discharge channel

Good’

None noted

Right and left banks are tree lined.
Wooded island located U/S of dam
at approximately mid-channel

CAMBRIDGE, MASSACHUSETTS




FILENO. 4454

VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM -

DAM! Sennebec Pond Dam

7 Nov. 80

DATE!

AREA EVALUATED

CONDITION

Floor of Approach
Channel

b. Dam and Spillway

General Condition of
Concrete .

Rust or Staining
Spalling

Any Visible Reinforcing
Any Seepage or Efflores-
- cence

Drain Holes

c._Discharge Channel

General Conditicn
Loose Rock Overhanging
Channel

Trees Overhanging

Channel
Floor of Channel

. HALEY & ALDRICH, INC.

Submerged

Spillway weir submerged. General con-
dition of visible portions of dam to
right and left of splllway was good

None noted ,

Spalling and scaling noted at U/S and
D/S face of dam to right and left of
spillway. Spalling observed at dam
crest to right of spillway

None noted

Seepage through concrete observed at
D/S face of dam, 29.5 ft., to left
of spillway at intersection of hori-
zontal and vertical joints. Concrete
moist at this location along hori-
zontal joint in several areas. Leak-
age observed through wocden slide
gate located to right of spillway

None noted

Good

Stone rubble/debris noted in channel.
Field stone training wall noted
paralleling right bank

Right and left bank tree lined. Wooded
islands ncted D/S of splllway
'Submerged
A-3

CAMBRIDGE, MASSACHUSETTS




APPENDIX B - ENGINEERING DATA

LIST OF AVAILABLE DATA _ _ o B-1
PRIOR INSPECTION REPORTS
None Available.
DRAWINGS
”Sketch Map Dirigo Power Co. Property Near Union, Maine',
3C48, November 1918 : C B-8
"Plan of Proposed Developménfonioh, Maiﬁéﬂ; R-558, 17
March 1923 : o BN B-g:
"Central Maine Power Co. Union-Maine Plan & Profile of L
Proposed Dam Site', SA-13, 31 May 19823 B-10 . .

"Central Maine Power Co. Union Maine Plan and Profile
of Proposed Dam', R-601-A, Il June 1923 .. B-11



)

Document

St. Georges River
Development

LIST OF AVAILABLE DATA
SENNEBEC POND DAM

Contents

Six sheets with cost estimates
for construction of larger dam
and increasing capacity of
hydro electric generating
facilities at site dated

April 1923, pages B-2 .to B-7

Location

Central Maine Power Company
Edison Drive
Augusta, Maine 04336
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APPENDIX C ~ PHOTOGRAPHS

LOCATION PLAN

‘Site Plan Sketch

PHOTOGRAPHS
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Title

® . N OB W o

104
11.
12.
13.

‘Overview of Seunebec Pond Dam
~showing upstream side
Vertical alignment of dam

from right abutment

Horizontal alignment of spili-
way crest, downstream

Right abutment upstream

Right abutment and ocutiet works
downstream

Left side of dam, upstream
Alignment of dam at left abut-
ment

Ridge that separates river channel
from canal, located at left side

- of dam, and left abutment
Location of seepage through con-

crete at right side of rldge
downstream

" Canal alignment immediately
downstream from dam

Concrete forebay at abandoned

generating station, 700 ft.

downstream from dam

Approach channel from left 81de
of dam

Downstream channel from rlght
side of dam

Roll

66
294

66
294

29A
66

29A
294

66

29A

294
294

66

Frame

11

19

14

22
17
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GATES ‘ OUTLET X\
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P SENNEBEC POND \ |
! “.\__
/o (EL. 87.8) : \
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NOTE ;
PLAN DEVELOPED FROM "PLAN OF PROPOSED
DEVELOPMENT UNION MAINE", BY CENTRAL ‘-
MAINE POWER COMPANY, DATED 17 MARCH 1923

{(SEE PAGE B-31 AND FIELD OBSERVATIONS
MADE ON 7 NOVEMBER 1980,

PHOTO NO. 11 TAKEN OUTSIDE LIMITS OF
PLAN.
LEGEND
@ PHOTO NUMBER AND DIRECTION
OF VIEW

HALEY & ALDRICH, INC. , |

CWOODED AREA)
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SI1DE

Sennebec Pond Dam
Union, ME

SITE PLAN SKETCH

Approx. Scale: 1" = 40

April 1931
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2. Vertical align-
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Right abutment, upstream

Right abutment

and outlet works,
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Left side of dam
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Alignment of dam
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Ridge that separates river channel from canal,
located at left side of dam, and left gputment

9. Location of
seepage through
concrete at
right side of
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stream
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APPENDIX D - HYDRAULIC AND HYDROLOGIC COMPUTATIONS

MAPS

Drainage Area Map ‘
- Dam. Failure Impact Area Map

COMPUTATIONS

Elevations, Features and Surface Areas

Storage Capa01t1es Size Classification, Hazard
‘Classification and Test Flood’ Determlnatlon

Stage-Discharge Relationships

Stage-Discharge and Storage Elevation Curves

Surcharge~Storage Routing and: Tailwater Analysis

Outlet Works

Dam Failure Analysis
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DAM FAILURE

SENNEBEC POND DAM IMPACT AREA MAP
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